In the highly competitive business environment, cost estimation is a strategic tool, which can be used to assist decision making with regard to products throughout their life cycle. 70 to 80 percent of the life-cycle costs of a product are determined by decision taken by designers during the early design stages. Therefore it is important to estimate and optimise cost as early and as accurately as possible. The main aim of this research is to use typically available information at the conceptual stage of design and estimate cost in order to optimise design in terms of performance and cost. The main objective is to employ Design of Experiments (Taguchi method) to use the sparse information more effectively in order to estimate the cost of a product at the early design stage. This paper presents the current status of the research activity. A case study is introduced which illustrates the initial applications of the optimization process. Conclusions are then discussed and the future research described.
Introduction
One of the difficult tasks undertaken by designers is to evaluate the cost of a new design. When designers start to design a new product, cost is a critical factor in determining whether the product will be viable or not. Nowadays a company needs to estimate the cost of the product and the confidence of that estimate in order to start to design and manufacture a product in detail. Reliable cost estimation of future products plays a significant part for designers in avoiding investing much time and losing considerable sums on non-economically viable products.
Good cost estimation plays a significant part in the performance and effectiveness of a business enterprise as overestimation can result in loss of business and goodwill, whereas underestimation may lead to financial loss to the enterprise. Asiedu and Eu [1] state that The greater the underestimate, the greater the actual expenditure. The greater the overestimate the greater the actual expenditure. The most realistic estimate results in the most economical project cost. 70 to 80% of the product cost is said to be committed by the end of the conceptual design stage [2] . Therefore, it is important to estimate and optimise costs as early as possible since any changes during production are usually very costly. Because of the importance of the conceptual design, cost estimation, at this stage, should be precise and available as soon as possible and provide valuable information to product designers. Despite this importance, having accurate cost estimates at this stage is very difficult. The available data are limited and the designer must depend on the use of various synthetic and parametric techniques in the development of the cost estimates. At this stage, the concept of the product is determined including; overall shape, the main features and materials used, however this limited data makes the estimating process extremely difficult.
The main aim of this research is to use quality technique such as the Taguchi method of Design of Experiments to estimating the cost using the sparse and available information more effectively. In this paper a review of cost estimation techniques, their application in different design stages and available information at the conceptual stage of design is presented and illustrated via a case study. For efficiently achieving the goal of project cost control, accurately estimating the total cost of a system in the early design stage is necessary. Reducing the cost of a product at the early design stage is more effective than at the manufacturing stage. If reliable cost estimates occur during the early design stage, it can help designers to modify a design in order to achieve both performance and cost. Many authors [2, 3, and 12] have pointed out the importance of cost estimation at the design stage. Corbett [2] indicates that 80% of a product cost is committed during the early design stage. Mileham [4] states 70-80% of a product cost is determined during the early design stage. Figure 2 shows the importance of cost estimation at the design
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